Objective: Possible reasons for hysterectomy in the initial surgical management of advanced invasive epithelial ovarian carcinoma (EOC) might be a high frequency of uterine involvement and its impact on survival. The aim of the present study was to describe the frequency of uterine involvement and its association with survival in an unselected population of EOC patients who underwent hysterectomy. Methods: All incident cases of EOC diagnosed in Israeli Jewish women between March 1994 to June 1999, were identified within the framework of a nationwide case-control epidemiological study. The target population of the present report includes all stage II-IV EOC patients who had a uterus at the time of diagnosis. Of the 822 such patients, 695 fulfilled the inclusion criterion. Excluded were 141 patients for various reasons. The present analysis is based on the remaining 554 patients. Results: Uterine involvement was present in 291 (52.5%) of the patients and it was macroscopic in only 78 (14.1%). The serosa was the most common site of isolated metastases. Multivariate analysis showed that advanced stage significantly increased the risk for uterine involvement. The overall median survival with any uterine involvement was significantly lower compared to those with no involvement (38.9 months vs. 58.0 months; p＜0.001).
INTRODUCTION
The routine initial surgical management of advanced invasive epithelial ovarian carcinoma (EOC), includes hysterectomy. [1] [2] [3] [4] However, to the best of our knowledge, the rationale for hysterectomy at the initial operation is not clear. Possible reasons might be a high frequency of uterine involvement by the tumor and its potential impact on survival.
Considering the sparse data regarding these issues, we undertook this study to describe the frequency of uterine involvement and its association with survival in an unselected population of EOC patients who underwent hysterectomy.
MATERIALS AND METHODS
All incident cases of histological confirmed cancer of the ovary (International Classification of Disease [ICD]-9th Revision 183), diagnosed in Israeli Jewish women between March 1 1994, and June 30 1999, were identified within the framework of a nationwide case-control epidemiological study. The study received the approval of the Institutional Review Board and Ministry of Health. Specific details on the methodology of this study were given in a previous publication. 5 The data base contains 1,036 EOC patients. The target population of the present retrospective report includes all stage II-IV EOC patients identified in the study who had a uterus at the time of diagnosis. Of the total group of 822 stage II-IV epithelial ovarian carcinoma patients 695 fulfilled the inclusion criterion.
Excluded from the study were 141 patients: 15 that did not undergo hysterectomy, 52 that received neoadjuvant chemotherapy and therefore original uterine involvement could not be assessed, and 74 with missing pathology reports. The present analysis is thus based on the remaining 554 patients.
The histological diagnosis of ovarian carcinoma was based Values are presented as number (%).
on the original routine pathology report. Clinical characteristics were abstracted from medical records. The presence of uterine involvement was based on surgical and pathological reports. During the pathological examination of the excised uterine specimen at least 2 sections from the cervix and 4 sections from the uterine body were usually done. In all patients with macroscopic disease on the uterine surface, the finding was confirmed histologically. Survival data were obtained from the Central Population Registry using the personal identification number that is being assigned to all citizens upon birth or immigration.
Statistical analysis
Comparisons of selected characteristics by the presence of uterine involvement were made using the chi-square test for categorical variables and an impaired t-test for continuous variables.
Survival analysis was performed using the Kaplan-Meier method. Median survival time with its respective 95% confidence intervals were derived according to the presence and the type of uterine involvement and compared using the logrank test. The association of selected clinical characteristics and the presence and type of uterine involvement was assessed through multivariate logistic regression models.
RESULTS
The mean age of the study group was 58 years (range, 23 to 87 years). Selected clinico-pathological characteristics of the patients are presented in Table 1 . At the time of diagnosis, approximately 80% of the patients had stage III disease; two thirds had serous type and high grade disease tumors. About half of the patients had histological confirmed macroscopic or microscopic uterine involvement. Table 2 presents uterine involvement according to type (macroscopic, microscopic) and by uterine site. Macroscopic uterine involvement was present in 14.1% of the patients. Serosal involvement, with or without involvement of other uterine sites, was present in 210 (37.9%) patients (macroscopic 13.7% and microscopic 24.2%). Isolated serosal involvement was present in 115 (20.8%) patients and it was macroscopic in 37 (6.7%) patients. Isolated involvement of other sites was less common. Coexisting endometrial involvement with or without involvement of other uterine sites was present in 48 (8.7%) patients. Table 3 presents the distribution of selected demographic and tumor related characteristics by presence of uterine involvement. Uterine involvement was statistically significantly higher in patients with stage III, IV tumors and in those with serous type tumors compared to those with stage II tumors and those with other types of tumors (p＜0.001 and p=0.05, respectively). Age and grade did not affect the frequency of any type of uterine involvement. A multivariate logistic regression model with any uterine involvement as the dependent variable showed that stages III and IV significantly increased the risk for uterine involvement (5 and 10 folds respectively) controlling for age, grade and histological type. Serous type tumors increased the risk by about 40% (p=0.06) compared to other types (Table 4) . Similar results were found when analyzing the microscopic involve- Values are presented as number (%). For 2 subjects with no uterine involvement and 1 subject with microscopic involvement, vital status was unknown. ment group versus no uterine involvement. A non significant twofold increased risk for macroscopic uterine involvement among women with stage IV compared to those with stage III when adjusted for age, grade and histological type (p=0.08) was found (data not shown).
The effect of uterine involvement on survival in patients who underwent hysterectomy is presented in Table 5 . The overall median survival with any uterine involvement was significantly lower compared to those with no involvement (38.9 months vs. 58.0 months; p＜0.001). The overall median survival of patients with microscopic involvement was higher than of those with macroscopic involvement (41.2 months vs. 37.2 months) however this difference was not significant.
DISCUSSION
Data regarding uterine involvement in ovarian carcinoma are very scarce and are also not mentioned in the many reviews dealing with the surgical management of EOC. [1] [2] [3] [4] In most autopsy reports from the last 3 decades that deal with the metastatic pattern of EOC the uterus is not listed as a metastatic site [6] [7] [8] [9] [10] probably because the patients underwent a hysterectomy before they died of the disease. In only one study of 100 autopsies of ovarian cancer 11 it is reported that the uterine serosa, the myometrium and the cervix were involved in 27%, 10%, and 3% respectively. No further details regarding macro-or microscopic involvement are given.
Several reasons for hysterectomy in EOC may be offered. One is that the uterus is a frequent site of metastasis and therefore it should be removed as part of cytoreductive surgery. According to the FIGO 25th annual report 12 the frequency of stage IIa EOC, defined as extension and/or metastases to the uterus and/or tubes, among 4,004 patients diagnosed from 1996 to 1998, was only 1.8%. However the frequency of uterine involvement alone is not specified in this report. Nevertheless this percentage is of the same magnitude as our assessment of 2.2% (12/554) of stage II patients with uterine involvement. Our data indicate that overall uterine involvement in EOC patients is present in 52.5% of the patients that underwent hysterectomy and that it was macroscopic in only 14.1% of them. In multivariate analysis (including age, stage, grade, and histological type), stage remained the only factor significantly affecting the presence of uterine involvement. Regretfully, other prognostic factors, such as residual disease, preoperative CA125 levels and volume of ascites, could not be analyzed because of lack of data in more than half of the patients. Isolated myometrial and cervical metastasis were observed by us in only 2.1% and 0.5% of the patients respectively. The infrequent occurrence of cervical metastasis from EOC has already been previously reported in several small series. [13] [14] [15] [16] [17] [18] The coexistence of ovarian and endometrial carcinoma, considered to be present in about 3-10% of EOC patients, 19, 20 can be considered as another reason for hysterectomy. These findings are in line with our results showing coexistence in 8.7% of the patients. Such coexistence can be readily ascertained by appropriate preoperative work-up such as cytological assessment, sonographic evaluation and/or biopsy of the endometrium. The argument that hysterectomy should be done because the retained uterus may interfere with clinical follow-up assessment of pelvic recurrence. Since the advent of serological markers and modern sophisticated imaging procedures such as transvaginal sonography, computed tomography, magnetic resonance imaging and positron emission tomography this argument is of less importance. An additional argument for hysterectomy can be that the uterus is an unnecessary organ at the age most of the patients are diagnosed and that the procedure does not increase the complication rate. At present, stricter indications for organ excision are usually required and this argument seems to be obsolete. Extension of any procedure without an appropriate indication seems unnecessary.
The postoperative presence of minimal or no residual disease is considered to be a very important prognostic indicator in EOC. [21] [22] [23] However, it has never been established whether optimal cytoreduction is a function of surgical skill or a function of inherent biological properties of the tumor that make optimal cytoreduction possible. [24] [25] [26] [27] If optimal cytoreduction has indeed a favorable effect on outcome, and hysterectomy assists in achieving it, than it is certainly justified. Obviously the main argument for hysterectomy is its possible impact on survival. Our data indicate that among patients who underwent hysterectomy the median survival of those with uterine involvement, whether macro-or microscopic, was significantly lower than that of those with no uterine involvement (38.9 vs. 58.0 months, p＜0.001).
In a relatively large proportion of our advanced EOC patients with uterine involvement it consisted mainly of microscopic serosal involvement. This may be taken to indicate that other peritoneal serosal surfaces are microscopically involved as well. Although theoretically improvement of survival can be expected if all microscopic metastases were removed, the therapeutic value of removal of microscopic residual disease as part of the concept of cytoreduction is uncertain. Nevertheless our data indicate that even microscopic uterine involvement is associated with a lower survival. Whether microscopic uterine involvement is an independent risk factor or merely a marker of other unfavorable prognostic factors, is unclear.
The strength of our study is the relatively large number of consecutive stage II-IV patients derived from a population database. The weaknesses of our study are the limitations inherent in its retrospective nature. Thus, the presence of uterine involvement was based on the original routine pathology report potentially introducing a significant bias to detect uterine metastasis due to different number of section performed according to the policy of various institutions and pathologists.
The design of the present study cannot determine the impact of uterine involvement on survival of advanced EOC patients, nor can it assess the optimal surgical management of these patients with regard to hysterectomy. However, our study shows that the frequency of macroscopic uterine involvement is low and that there is an association between uterine involvement, whether macro-or microscopic, and survival even after hysterectomy.
The therapeutic value of routine hysterectomy at the initial operation for EOC should be further investigated. The optimal study to address the contribution of hysterectomy to survival should be a randomized clinical trial that would be difficult to perform due to ethical considerations.
